Placental insufficiency leads to developmental hypertension and mesenteric artery dysfunction in two generations of Sprague-Dawley rat offspring.
It is generally accepted that preeclampsia results from reduction in perfusion to the uteroplacental unit leading to maternal hypertension and fetal growth restriction. Placental insufficiency creates an environment of fetal undernutriton, predisposing the fetus to the development of adult disease. In this study, we characterized the development and perpetuation of hypertension in two generations of male and female offspring subjected to an environment of fetal undernutrition via reduced uteroplacental perfusion pressure. Further, we examined vascular responses of resistance arteries in these animals to determine the influence of placental insufficiency on the development and perpetuation of hypertension. Experimental dams underwent a surgical procedure to reduce uteroplacental perfusion pressure, with resulting offspring comprising the first generation (F1). One male and one female from each of the F1 experimental litters served as breeders of the second generation (F2). Weekly systolic blood pressure measurements were obtained from 4 to 24 wk in control, F1, and F2 offspring. Vascular responsiveness to the vasoconstrictors phenylephrine and potassium chloride and the vasorelaxants acetylcholine and sodium nitroprusside was determined in the three offspring groups at 6, 9, and 12 wk of age. Our findings indicate that placental insufficiency during a critical developmental window in late gestation leads to hypertension in juvenile Sprague-Dawley rat offspring and is perpetuated in a second generation of offspring in a gender-specific manner. Further, exposure to placental insufficiency during late gestation leads to developmental alterations characterized by vascular hyperresponsiveness, perpetuated to a second generation of offspring in the absence of persistent environmental stimuli, contributing to hypertension.